Introduction

84
Several lines of evidence suggest that rare sub-populations of tumor cells, commonly termed prognostic TNBC subtype. In this study, we demonstrate using four independent mouse 118 models of TNBC that Id is important for the maintenance of a CSC phenotype. We also 119 describe a novel mechanism by which Id controls the CSC state by negatively regulating Grand Island, NY, USA). All cell lines were cultured at 37°C in a humidified incubator with 141 5% CO2.
142
Animals
143
All experiments involving animal work were performed in accordance with the rules and Total RNA from the cells were isolated using Qiagen RNeasy minikit (Qiagen, Doncaster, 152 VIC, Australia) and cDNA was generated from 500 ng of RNA using the Superscript III first Switzerland) and western blotting was performed as demonstrated before (Nair et al., 2014a) .
164
The list of antibodies used for western blotting are given in Supplementary Table S6 .
165
Immunohistochemistry
166
Immunohistochemistry analysis was performed as described earlier (Nair et al., 2014a and pSLIK-Neo-TmiR-Id3 were sorted on FACS using Venus as a marker followed by 223 selection with neomycin at 400µg/mL for 5 days. Cells transduced with pSLIK-Neo-TmiR-
224
EGFP were also selected with neomycin.
225
Tumorsphere assay
226
Cells dissociated from modified 4T1 cells and p53-/-Id1/GFP, Id1C3-Tag tumors were put 227 into tumorsphere assay as described previously (Nair et al., 2014a 
282
The normalized counts were then log transformed using voom (Ritchie et al., 2015) and 283 differential expression was performed with limma (Smyth, 2004 
Results
302
Id marks a subset of cells with stem-like properties in TNBC models 303 We investigated the role of Id in the context of CSC biology in the TNBC molecular subtype. showed more than a 4.6-fold increase in tumor initiating cell frequency over Id1/GFP -cells
327
(1/314) after serial passage ( Figure 1C ).
328
We used the Id1C3-Tag tumor model as a second murine model to assess the phenotype of respectively, as observed by IHC ( Figure 1D ). We were able to isolate Id1 + tumor cells with a 340 high degree of purity by FACS based on GFP expression followed by q-RT PCR ( Figure 1E ).
341
The sorted cells were put into primary tumorsphere assay and the spheres were serially 342 passaged to secondary and tertiary spheres which robustly selects for self-renewing cell were enriched for sphere-forming capacity ( Figure 1F ). Figure S1F ). Interestingly, the Id1 + cells, which are the putative cells that give rise to the We next assessed the requirement for Id1 and Id3 in maintaining the CSC phenotypes. in most of the cells (Figure 2A ). Table S2 ). Genes such as CCNA2, CHEK1 and PLK1 in these gene sets are implies that a large proportion of Id targets may be regulated via suppression of Robo1.
469
Genes whose expression was repressed by Id KD and rescued by concomitant Robo1 KD
470
were termed 'Intersect 1' ( Figure 4C , Table 2 ). Genes that were upregulated by Id KD and Table 3 ). To investigate the function of these intersect group of genes, we performed GSEA 473 analysis using the MSigDB hallmark gene set (Liberzon et al., 2015) . The top signatures in
474
Intersect 1 were involved in cell proliferation, with enrichment for G2M checkpoint, E2F and
475
Myc targets as well as mTOR signalling (Table 2) . Rank-based analysis revealed strong 
483
We were interested in investigating the possibility that Robo1 may exert its negative effects on the local microenvironment.
512
We report the first comprehensive analysis of Id transcriptional targets. We go on to identify All microarray and RNA Sequencing data has been deposited into the GEO database.
554
Microarray (GSE129790) and RNA-Seq (GSE129858) datasets are available in SuperSeries
555
GSE129859. Supplementary information is available at the Breast Cancer Research website.
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